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$z( \lambda)=\frac{\int_{\gamma_{2}}\omega}{\int_{\gamma_{1}}\omega}=\frac{\int_{\gamma_{2}(\lambda)}\frac{dx}{\sqrt{x(x-1)(x-\lambda)}}}{\int_{\gamma_{1}(\lambda)}\frac{dx}{\sqrt{x(x-1)(x-\lambda)}}} \in \mathbb{H}=\{z\in \mathbb{C}|1m(z)>0\}$ (0.3)
$S(\lambda)$
$\lambda\mapsto z=z(\lambda)$ $\mathbb{C}-\{0,1\}arrow \mathbb{H}$
$z$ $\alpha\in\pi_{1}(\mathbb{C}-\{0,1\}, *)$ $z$
$z_{\alpha}$
Gauss
$2E_{1}( \frac{1}{2}, \frac{1}{2},1:\lambda):\lambda(1-\lambda)\frac{d^{2}\eta}{d\lambda^{2}}+(1-2\lambda)\frac{d\eta}{d\lambda}-\frac{1}{4}\eta=0$ . (0.4)
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22 $\int_{1}\omega,$ $\int_{\gamma_{2}}\omega$ Gauss
Schwarz ( [F], [Y] )
(0.3) $z$ $z_{\alpha}$ $\Gamma(2)$ $(\begin{array}{ll}a bc d\end{array})$
:
$z_{\alpha}= \frac{az+b}{cz+d}.$





5 2 $\mathbb{Q}(\sqrt{5})$ Hilbert
Hilbert $K3$
Kummer
1 $K3$ $\mathcal{F}=\{S((X, Y)\}$
1.1 $K3$
Definition 1.1. $S$ $H^{1}(X, \mathcal{O}_{S})=$
$0$ $S$ $K3$
$K3$ 2- $K3$ 2
$K3$ $H_{2}(S, \mathbb{Z})$ 22
$H_{2}(S, \mathbb{Z})$ :
$H_{2}(S, \mathbb{Z})=E_{8}(-1)\oplus E_{8}(-1)\oplus U\oplus U\oplus U=L,$
$E_{8}(-1)=(\begin{array}{llllllll}-2 1 1 -2 l O 1 -2 1 l -2 l 1 -2 1 1 1 -2 0 O l 0 -2 1 1 -2\end{array}), U=(\begin{array}{ll}0 1l 0\end{array}).$
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$\{\gamma_{1}, \cdots, \gamma_{22}\}$ $L$
$( \int_{1}\omega$ :. . . $: \int_{\gamma_{22}}\omega)\in \mathcal{D}_{0}=\{\xi\in \mathbb{P}^{21}(\mathbb{C})|^{t}\xi M\xi=0,t\xi M\overline{\xi}>0\},$
$S$
$\{\gamma_{1}^{*}, \cdots, \gamma_{22}^{*}\}$ $L$ $\{\gamma_{1}, \cdots, \gamma_{22}\}$ $M=$
$(\gamma_{j}^{*}\cdot\gamma_{k}^{*})_{1\leq j,k\leq 22}$
$t\xi M\xi=0 t\xi M\overline{\xi}>0$ (1.1)
Riemann-Hodge
Remark 1.1. $K3$ Tbrelli $K3$
$K3$




1.2 $K3$ $\mathcal{F}=\{S(X, Y)\}$
(0.1) $(X, Y)\neq(0,0)$ $K3$ $\mathcal{F}=\{S(X, Y)\}$
$S(X, Y)$ : $z^{2}=x^{3}-4y^{2}(4y-5)x^{2}+20Xy^{3_{X}}+Yy^{4}$ (1.2)
Remark 1.2. $S(X, Y)$ $(x, y, z)\mapsto y$ Figure
1 $F$ $0,$ $R$
Figure 1: $S(X, Y)$




Theorem 1.1. $([NlJ)$ generic $(X, Y)$ $NS(S(X, Y))$




$\mathcal{D}=\{\xi\in \mathbb{P}^{3}(\mathbb{C})|^{t}\xi A\xi=0,t\xi A\overline{\xi}>0\}$
$\mathcal{D}$ 2 : $\mathcal{D}=\mathcal{D}_{+}\cup \mathcal{D}_{-}$ $(1 :1:-\sqrt{-1}:0)\in \mathcal{D}+$
$\mathcal{D}_{+}$
$j$ : $\mathbb{H}\cross \mathbb{H}\simeq \mathcal{D}+$ (1.3)
Remark 1.3.
$t\xi A\xi=0 t_{\xi A\overline{\xi}>0}$
Riemann-Hodge (1. 1) N\’eron-Severi $NS(S(X, Y))$
$\mathcal{F}$ $K3$ $S(X, Y)$ 2-
$\omega=\omega(X, Y)$ 2-
$\Gamma_{1}=\Gamma_{1}(X, Y), \cdots, \Gamma_{4}=\Gamma_{4}(X, Y)\in H_{2}(S(X, Y), \mathbb{Z})$
$( \int_{I_{1}^{t}}\omega$ : $\int_{\Gamma_{2}}\omega$ : $\int_{\Gamma_{3}}\omega$ : $\int_{\Gamma_{4}}\omega)\in \mathcal{D}+\cdot$
$\Phi:(X, Y)\mapsto(\int_{\Gamma_{1}}\omega:\int_{\Gamma_{2}}\omega:\int_{\Gamma_{3}}\omega:\int_{\Gamma_{4}}\omega)$ (1.4)
$\mathbb{C}^{2}-\{(0,0)\}$
Remark 1.4. 2- $\Gamma_{1},$ $\cdots,$ $\Gamma_{4}$ $\Phi$ well-defined




$(X, Y)\mapsto(z_{1}(X, Y), z_{2}(X, Y))$






Theorem 1.2. $([Nl])S(X, Y)$ $\int_{\Gamma_{1}}\omega,$ $\cdots$ , $\int_{\Gamma_{4}}\omega$
$\{\begin{array}{l}uxx=L_{1}u_{XY}+A_{1}u_{X}+B_{1}u_{Y}+P_{1}u,(1.6)u_{YY}=M_{1}u_{XY}+C_{1}u_{X}+D_{1}u_{Y}+Q_{1}u\end{array}$
$\{\begin{array}{l}L_{1}=\frac{-20(4X^{2}+3XY-4Y)}{36X^{2}-32X-Y} M_{1}=\frac{-2(54X^{3}-50X^{2}-3XY+2Y)}{5Y(36X^{2}-32X-Y)},A_{1}=\frac{-2(20X^{3}-8XY+9X^{2}Y+Y^{2})}{XY(36X^{2}-32X-Y)}, B_{1}=\frac{10Y(-8+3X)}{X(36X^{2}-32X-Y)},C_{1}=\frac{-2(-25X^{2}+27X^{3}+2Y-3XY)}{5Y^{2}(36X^{2}-32X-Y)}, D_{1}=\frac{-2(-120X^{2}+135X^{3}-2Y-3XY)}{5XY(36X^{2}-32X-Y)}P_{1}=\frac{-2(8X-Y)}{X^{2}(36X^{2}-32X-Y)}, Q_{1}=-\end{array}$
$-2(-10+9X)$
$25XY(36X^{2}-32X-Y)$
Remark 1.5. $[NlJ$ $GKZ$
$GKZ$
Theorem 1.3. $([N2J)$ (1.5) $(X, Y)$ -
$Y(1728X^{5}-720X^{3}Y+80XY^{2}-64(5X^{2}-Y)^{2}-Y^{3})=0$ (1.7)
2
$\mathbb{H}\cross \mathbb{H}\ni(z_{1}, z_{2})\mapsto(X(z_{1}, z_{2}), Y(z_{1}, z_{2}))\in \mathbb{C}\cross \mathbb{C}$ (1.8)
2 $\mathbb{Q}(\sqrt{5})$ Hilbert (Definition 2.1 )









2 2 $\mathbb{Q}$ ( ) Hilbert
2 $\mathbb{Q}(\sqrt{5})$ Hilbert
$\mathbb{Q}(\sqrt{5})$ $\mathcal{O}=\mathbb{Z}+\frac{1+\sqrt{5}}{2}\mathbb{Z}$ Hilbert $PSL(2, \mathcal{O})$ $\mathbb{H}\cross \mathbb{H}$
: $(\begin{array}{ll}a bc d\end{array})\in PSL(2, \mathcal{O})$
$(\begin{array}{ll}a bc d\end{array})$ : $(z_{1}, z_{2}) \mapsto(\begin{array}{ll}a bc d\end{array})(z_{1}, z_{2})=( \frac{az_{1}+b}{cz_{1}+d},ca’zz_{2}2++db’)$ , (2.1)
$(\sqrt{5})’=-\sqrt{5}$ $\tau$ : $(z_{1}, z_{2})\mapsto(z_{2}, z_{1})$
Definition 2.1. $\mathbb{H}\cross \mathbb{H}$ $g$
$g((\begin{array}{ll}a bc d\end{array})(z_{1}, z_{2}))=(cz_{1}+d)^{k}(c’z_{2}+d’)^{k}g(z_{1}, z_{2})$ .
$g$
$k$ Hilbert $g(z_{1}, z_{2})=g(z_{2}, z_{1})$
$\mathbb{H}\cross \mathbb{H}$ $f$




2.1 Hilbert $(\mathbb{H}\cross \mathbb{H})/\langle PSL(2, \mathcal{O}),$ $\tau\rangle$
Hirzebruch ([Hi]) Hilbert $(\mathbb{H}\cross \mathbb{H})/\langle PSL(2, \mathcal{O}),$ $\tau\rangle$
Hirzebruch
$(\mathbb{H}\cross \mathbb{H})/\langle PSL(2, \mathcal{O}),$ $\tau\rangle$ $\mathbb{P}(1,3,5)=\{(\mathfrak{U}:\mathfrak{B}:\mathfrak{C})\}$
$(\mathfrak{A}:\mathfrak{B}:\mathfrak{C})=(1:0:0)$
$X= \frac{\mathfrak{B}}{\mathfrak{A}^{3}}, Y=\frac{\mathfrak{C}}{\mathfrak{A}^{5}}$ . (2.2)
$(X, Y)$ $\{\mathfrak{A}\neq 0\}\subset \mathbb{P}(1$ :3:5$)$






$\mathfrak{S}_{2}=\{Z\in Mat(2,2)|^{t}Z=Z, {\rm Im}(Z)>0\}$
$\theta(Z;a, b)=\sum_{g\in \mathbb{Z}^{2}}\exp(\pi i^{t}(g+\frac{1}{2}a)Z(g+\frac{1}{2}a)+^{t}gb)$
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$\psi$ : $\mathbb{H}\cross \mathbb{H}arrow \mathfrak{S}_{2}$
$\psi:(z_{1}, z_{2})\mapsto\frac{1}{2\sqrt{5}}(^{(1+\sqrt{5})z_{1}-(1-\sqrt{5})z_{2}}2(z_{1}-z_{2}) (-1+\sqrt{5})z_{1}+(1+\sqrt{5})z_{2}2(z_{1}-z_{2}))$
$j\in\{0,1, \cdots, 9\}$ $t_{a=(a_{1},a_{2}),tb=(b_{1},b_{2})}$
$\overline{\underline{\frac{j0123456789}{ttb(0,0)(0,0)(1,1)(1,1)(0,0)(0,0)(0,1)(0,1)(1,0)(1,0)a(0,0)(1,1)(0,0)(1,1)(0,1)(1,0)(0,0)(1,0)(0,0)(0,1)}}}$
$\theta_{j}(z_{1}, z_{2})=\theta(\psi(z_{1}, z_{2});a, b)$ .
$\mathbb{H}\cross \mathbb{H}$
$\theta_{jk}=\theta_{j}\theta_{k},$ $\theta_{Jkl}=\theta_{j}\theta_{k}\theta_{l},$ $\cdots$
M\"uller 2, 6, 10, 15
$g_{2},$ $s_{6},$ $s_{10},$ $s_{15}$ $g_{2},$ $s_{6},$ $s_{10},$ $s_{15}$
$s_{15}^{2}=(5^{5}s_{10}^{3}- \frac{5^{3}}{2}g_{2}^{2}s_{6}s_{10}^{2}+\frac{1}{2^{4}}g_{2}^{5}s_{10}^{2}+\frac{3^{2}\cdot 5^{2}}{2}g_{2}s_{6}^{3}s_{10}-\frac{1}{2^{3}}g_{2}^{4}s_{6}^{2}s_{10}-2\cdot 3^{3}s_{6}^{5}+\frac{1}{2^{4}}g_{2}^{3}s_{6}^{4})$ (2.4)
2.3 $\Phi$
Hilbert (1.8) M\"uller
Theorem 2.1. $([N2J)K3$ $\mathcal{F}=\{S(X, Y)\}$ (1.8)
:
$X(z_{1}, z_{2})=2^{5} \cdot 5^{2}\cdot\frac{s_{6}(z_{1},z_{2})}{g_{2}^{3}(z_{1},z_{2})},$ $Y(z_{1}, z_{2})=2^{10} \cdot 5^{5}\cdot\frac{s_{10}(z_{1},z_{2})}{g_{2}^{5}(z_{1},z_{2})}$ . (2.5)
(0.5)
Remark 2.2. $[N2J$
(1.6) $Y=0$ $\mathcal{F}$ $\{S(X, 0)\}$
$chs$
Schwar2





$\Delta$ $M\ddot{u}$ller $g_{2},$ $s_{6}$
$\Delta$ $s_{10}(z, z)$ $0$
$\Phi$ $\Delta$ $M\ddot{u}$ller
$\Delta$
$\Delta$ $\mathbb{H}\cross \mathbb{H}$ $\Phi$
(1.7) Miller (2.4)







$Sp(4, \mathbb{Z})$ Siegel $\mathfrak{S}_{2}$ $\mathfrak{S}_{2}/Sp(4, \mathbb{Z})$ Abel
$\Omega\in \mathfrak{S}_{2}$ $L_{\Omega}$ $(\Omega, (\begin{array}{ll}l 00 1\end{array}))$
2- $Z_{\Omega}=\mathbb{C}^{2}/L_{\Omega}$ Abel
Humbert $\mathcal{H}_{5}$ 1 $\mathfrak{S}_{2}/Sp(4, \mathbb{Z})$
$\mathbb{Q}(\sqrt{5})\subset End^{0}(Z)=$ End$(Z)\otimes \mathbb{Q}$
Abel
Remark 3.1. $\mathcal{H}_{5}$ $\mathcal{N}_{5}=\{(\begin{array}{ll}\sigma_{1} \sigma_{2}\sigma_{2} \sigma_{3}\end{array})\in \mathfrak{S}_{2}|-\sigma_{1}+\sigma_{2}+\sigma_{3}=0\}$
$p$ $\mathfrak{S}_{2}arrow \mathfrak{S}_{2}/Sp(4, \mathbb{Z})$
$\mathcal{H}_{5}=p(\mathcal{N}_{5})$
$T$ $Z_{\Omega}=\mathbb{C}^{2}/L_{\Omega}$ $(z_{1}, z_{2})\mapsto(-z_{1}, -z_{2})$
$Z_{\Omega}/\langle id,$ $T\rangle$ Kummer Kum$(Z_{\Omega})$ Kummer $K3$
$Z_{\Omega}$ Abel Kum$(Z_{\Omega})$ Kummer
Remark 3.2. Kummer Kum$(Z_{\Omega})$ 3 $\lambda_{1},$ $\lambda_{2},$ $\lambda_{3}$ 6
$\zeta_{2}=0, \zeta_{2}+2\zeta_{1}+\zeta_{0}=0, \zeta_{0}=0,$
$\zeta_{2}+2\lambda_{1}\zeta_{1}+\lambda_{1}^{2}\zeta_{0}=0, \zeta_{2}+2\lambda_{2}\zeta_{1}+\lambda_{2}^{2}\zeta_{0}=0, \zeta_{2}+2\lambda_{3}\zeta_{1}+\lambda_{3}^{2}\zeta_{0}=0,$
$\mathbb{P}^{2}(\mathbb{C})=\{(\zeta_{0}: \zeta_{1} : \zeta_{2})\}$ Kummer
$K_{H}(\lambda_{1}, \lambda_{2}, \lambda_{3})$ $\lambda_{1},$ $\lambda_{2},$ $\lambda_{3}$
2







$K3$ $\mathcal{F}$ Kummer $\{Kum(Z_{\Omega})|\Omega\in \mathcal{H}_{5}\}$
$X$ $K3$ $\omega$ $2-form$ $\iota$ $X$ $\iota^{*}\omega=\omega$ (Nikulin )
$X/\iota$ $Y$ $K3$
$\chi$ : $X-*Y$
Definition 3.1. $([MoJ)$ $Y=\overline{X/\iota}$ Kummer $x*$ Hodge
Tr$(X)(2)\simeq$ Tr$(Y)$ $X$
[Mo] Theorem 1.1 $S(X, Y)$
$S(X, Y)$ Nikulin $\iota$ $S(X, Y)/\iota$
Kummer $K(X, Y)$ $K(X, Y)$ $\Omega\in \mathcal{H}_{5}$ Abel
$Z_{\Omega}$ Kummer $K(X, Y)$ $K3$ $S(X, Y)$ $\mathcal{H}_{5}$
Abel
$K3$ Abel
$S(X, Y)$ $Z_{\Omega}$ $($ for $\Omega\in \mathcal{H}_{5})$
$\lambda$ /
$K(X, Y)=Kum(Z_{\Omega})$
$\iota$ Neron-Severi 2 Es (-1)
Theorem 3.1. $([N3J)$ Kummer $K(X, Y)$
$v^{2}=(u^{2}-2y^{5})(u-(5y^{2}-10Xy+Y))$ (3.1)
Remark 3.3. (3.1) $\mathbb{P}(1:1 :2)$
$\omega_{K}$ $K(X, Y)$ 2-form $\triangle_{j}=\chi_{*}(\Gamma_{j})(i=1, \cdots, 4)$ Kummer
$\mathcal{K}=\{K(X, Y)\}$ (1.4) $\Gamma_{j}$ $\triangle_{J}$
$\Phi_{K}$ : $(X, Y) \mapsto(\int_{\triangle_{1}}\omega_{K}$ :. . . : $\int_{\triangle_{4}}\omega_{K})$ (3.2)
$( \int_{\Gamma_{1}}\omega$ :. . . : $\int_{\Gamma_{4}}\omega)=(\int_{\triangle_{1}}\omega_{K}$ :. . . : $\int_{\triangle_{4}}\omega_{K})$
(1.5) (1.6) (2.5) Kummer $\mathcal{K}$
Remark 3.4. $K(X, Y)$ $(X, Y)$
$K(X, Y)$ Remark 82 $K_{H}(\lambda_{1}, \lambda_{2}, \lambda_{3})$ 2




(3.1) $(y, u, v)\mapsto(y, u)$
$P:u=Y-10Xy+5y^{2}$ , $Q:u^{2}=2y^{5}$
$(X, Y)$ $P$ $P,$ $Q$
(3.2)
Figure 2 (1.7) $\mathbb{R}^{2}=\{(X, Y)\}$
Figure 2: $U0.$
$(X, Y)\in U_{0}$ $P$ $Q$ $\{(y, u)|y>0\}$ 5 (Figure 3)
$0<y<0.2 0<y<1.5 0<y<12$
Figure 3: $y>0$ $P$ 5 $Q$
$P,$ $Q$ $R_{1},$ $R_{2},$ $R_{3},$ $R_{4}$ Figure 4
Theorem 3.2. $([N3J)$ $F(u, y)=\sqrt{(u^{2}-2y^{5})(u-(Y-10Xy+5y^{2}))}$
$R_{1},$ $R_{2},$ $R_{4}$ $\sqrt{-1}\mathbb{R}+$ $R_{3}$ $\mathbb{R}+$ $(X, Y)\in U_{0}$





Figure 4: $R_{1},$ $R_{2},$ $R_{3},$ $R_{4}.$
$K3$ $\mathcal{F}=\{S(X, Y)\}$ $\mathbb{Q}(\sqrt{5})$
Hilbert
$\frac{i5\mathfrak{B}\Phi^{-}\vec{arrow}\ovalbox{\tt\small REJECT}*\ovalbox{\tt\small REJECT}\hat{\ovalbox{\tt\small REJECT}}}{ S(\lambda)in(0.1)K3 S(X,Y)in(1.2)}$
(0.3) (1.5)
Gauss. in (0.4) (1.6)
$\Gamma(2)$ $\lambda$ $\mathbb{Q}(\sqrt{5})$ Hilbert $(X, Y)$
(0.5)(2.5)
$K3$ $S(X, Y)$ Kummer $K(X, Y)$
$S(\lambda)$ in (0.1) Kummer $K(X, Y)$ in (3. 1)
$\mathbb{P}^{1}(\mathbb{C})$
$\mathbb{P}(1$ :1:2$)$
4 $0,1,$ $\infty,$ $\lambda$ $P$ 5 $Q$
$\lambda$ $(X, Y)$
$P,$ $Q$
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